Introduction
Somites, metameric structures that later give rise to vertebrae, ribs, skeletal muscles, and subcutaneous tissues, are formed by periodic segmentation of the anterior parts of the presomitic mesoderm (PSM). This periodic event is regulated by a biological clock called the segmentation clock, which involves the oscillatory expression of cyclic genes such as the basic helix-loop-helix (bHLH) gene Hes7 ( Figure 1 ) [1] [2] [3] [4] [5] . Genes in the Notch, Fgf, and Wnt pathways are expressed in an oscillatory manner in the mouse PSM [6-9]. One major outcome of such oscillatory expression is periodic activation of the bHLH gene Mesp2, a master gene for somite formation, in the prospective somite region termed S!1 (note that S0 is the next forming somite while S!1 is the PSM region that will form a somite after S0) (see Figure 3 ) [10, 11] . So, the question is how cyclic genes periodically induce Mesp2 expression in S!1.
Oscillatory expression is halted in the anterior region of the PSM, where overt somite differentiation begins, and the interface between this anterior region and the posterior oscillatory region is called the wavefront. It was previously shown that the wavefront is established by morphogens such as Fgf8 [12, 13] . The Fgf8 gene is transcribed only in the posterior end of the PSM, but due to slow degradation, the amount of Fgf8 mRNA gradually decreases in PSM cells, which move anteriorly as the PSM grows posteriorly, forming the posterior to anterior Fgf8 gradient [14] . The 3 anterior border of the Fgf gradient corresponds to the wavefront, and after passing this line, PSM cells express Mesp2 because Mesp2 expression is repressed by Fgf8 [11] . Fgf signaling seems to sweep back at a steady speed as the PSM grows, suggesting that the wavefront might regress steadily. However, Mesp2 expression initiates synchronously in the whole S!1 region, and this synchronous expression seems to be important for the subsequent somitogenic processes [11] . These results raise the alternative possibility that the wavefront periodically jumps. Recent studies revealed that oscillators in the Fgf and Notch pathways are essential for periodic induction of Mesp2 expression in S!1.
Fgf signaling induces traveling waves
The Notch intracellular domain (NICD), an active form of Notch, activates the Hes7 promoter both in in-vitro culture and in-vivo transgenic mouse studies, indicating that suggesting that Hes7 is a fundamental pacemaker of the segmentation clock.
Hypoxia and Fgf signaling
Congenital scoliosis, which is caused by vertebral defects, occurs about 1 in 1,000
human live births, and it has been shown that heterozygous mutations in HES7 or 
